Effect of 3-aminotriazole on hyperthermia-mediated cardioprotection in rabbits.
Hyperthermia-induced cardioprotection during myocardial ischemia may involve increased activity of antioxidative enzymes. In this study we investigated the effects of 3-amino-1,2,4-triazole (3-AT), an irreversible catalase inhibitor, in heat-shocked (HS) rabbits subjected to ischemia-reperfusion injury. Rabbits underwent whole body hyperthermia at 42 degrees C for 15 min. Twenty-four hours later, rabbits were administered either saline vehicle or 3-AT (1 or 2 g/kg i.p.) 30 min before undergoing 30 min of regional coronary occlusion and 3 h reperfusion. Controls did not undergo whole body hyperthermia and were given either saline or 3-AT. Heart rate and left ventricular pressure were recorded continuously during these experiments. Infarct area (tetrazolium staining) was normalized to anatomic risk zone size (microsphere autoradiography). Expression of HSP 71 was verified using Western blot analysis; myocardial catalase activity was determined in tissue biopsies. Infarct size was significantly reduced in HS rabbits (25.1 +/- 2.8%, P = 0.2; means +/- SE) compared with controls (53.6 +/- 4.7%). Treatment with 1 g/kg 3-AT attenuated HS-mediated cardioprotection (36.9 +/- 4.9%, P = 0.063 vs. HS); protection was abolished with 2 g/kg 3-AT (48.9 +/- 6.6%). Myocardial catalase activities were higher in tissue biopsies from HS rabbits (47.0 +/- 4.5 U/mg protein, P < or = 0.02) compared with controls (33.4 +/- 1.9 U/mg protein); catalase activities were significantly reduced in rabbits treated with 3-AT. In conclusion, whole body hyperthermia increases expression levels of HSP 71; myocardial catalase activity is also significantly increased. Myocardial protection is HS rabbits subjected to ischemia-reperfusion injury was reversed with 3-AT. These data suggest that increased intracellular activities of catalase and possibly other antioxidant enzymes is an important mechanism for hyperthermia-mediated cellular protection.